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~ontophorohc cunent gradient (7 5 mAt hem the same balloon 5 .Ct 12 rag) 
was given systemically; for local dehvory 2 5 i,C~ (f rag) was gwen m each 
arlery One anon/ was harvested at 10 mm and the socond at 4 hr and 
fadloastlVl~ was assessod In a ;,-counter Studies 0l binding el 1-'"l-laPeled 
ReoPro" to tsolated baboon platelet5 wore also ped0rmed 
Results A small amount o! RooPro " was taken up =n balluon-mlured 
bmchlal attends by syatem*c dehvon/ However, there was about 40-fold 
higher uptake with both passive and active local dehvery at tO m,n Wlth 
$1J$talned 4 |O 14*fold h~ghef retention at 4 hi Data are cpm, mg tissue tar 
eflhm arlen~ 
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Binding stuo~es howed I~e nun=b=i of receplofs/plalelol ~a~ 32 827 
* 4.go~ The d~ssoclat~on co~stant (K% for Ine attmcty-pur~hed, d~alyzed 
~'-'=l-tabeled ReaPed eanged from 2 ? to O 8 nM (it = 4 6 2 ~ 3 0 aM) 
CO~.~uS~O~L~ ocal de!P.,ery whether by passive or active iofltophorebc 
i~ans  enhar:~-~s the depositton ar~ retenllofl el anll-platelel antibodies 
at sites el arleeal balloon IntUry Further sledges ace needed to detemuno 
wh'~thef active iofltOp{riofe~ts ca~ s tg~tttc~f~tty ImpTove ielenti~ and whether 
lhls strategy can re~ce piatelel rec~udment and even neolnl|mat prohfera- 
l~on 
L12 6-86t Local Deli~ry o| Heparin Into Rabbit  Carot id  1 
- - -  Artery With a Novel Electroporation Catheter  
NB Dev ~: TJ Premmge~. GA Hofmann t SB Dev ~ 'Dw~s~onef 
Pe~tr~c C,~rd~ctocj~ U~'er.~W t"tos~tal Cleveland. Ctevelan~ OH USA 
: Genetron¢"~ Inc. San Diego. CA. USA 
Background Eftectwe Ioca~ delivery of a clnag at the s~te ol the arterial restart 
has been hampered by its rap~d ~.~ash-out We I%npott~_ized that deployment 
o1 an ele~ref~mben (EP) catheter would strongly favor penetrahon and 
retent:.on of the agent mid arterial walt ana o~ercome the problem of the drug 
gmng into systemic ClrCU|a~%on 
~'~etheo~ A deubte balk~on EP catheler has been developed ~hele one 
eerie-c1 e~ectrede ~s placed bet~veen the two balloons and a chmcal gu~dev.tre 
~s used as the second electrode These are connected to a BTX exponential 
generator which delwers slIo~t pulses Two methods have ~_en ~_u¢ces~fu!ty 
corned eut ~n normal arteries el New Zea,~and wh=te ial~bd.s (n = 20). where 
both tluorescelnated and commercial hepann ~s introduced endolumlnally l~) 
m the cer~alh/exposed caret~s ~n retrograde mode in : t41 and ~(i) through 
the femOral artery (n = 6) under fluoroscopic guidance m anterogreCe mode 
rn vzvO, with contleUOtJs EKG rm3mtonng One artery in each pa=r is pu~sed (50 
V. 4 . 8 ms pulses) durir~J heparm 3c.):'~cr~ The (.@ntraidlt;Idl 81let~ bg{l~:~ 
as a control and 15 not pulsed Attends aie hamested at d~fferent t!me per~od~ 
~or c~nt~al and epltluoresceoce analys=s 
Results EP does not cause any EKG aboormahty There (s no damage 
to the vessel architecture Penetration of hepann ~s deep m th~ m~a and 
ao~enht~a, nd retention =s longer ~n the pulsed arteees in contrast to lhe 
control samples where a rapid wash-out of hepann is seen 
Conclusions Local eloctroporation is veq,, effe~,ve I~th for (ncrease~ 
uptake and retention at hepann 
~216-87  i Local Drug Delivery: Impact of Substance 
Characteristics on Drug Transfer Into the Arteria= 
Wall 
A B:mmbach. C Herdeg. M Oberhoff K K Haase M Kluge'. C Wetter ~ 
S Schroder. K.R Karsch Umver.~,ty at Tubmgen Germany. ' Knoll AG. 
LudW:gshaten. German}' 
Background Inlectlon parameters for local drug dettver~,, are frc, qtlpnrty dora,- 
mined by studies with marker substances The pharmacoTogic proper~es of 
the actual drug may ~nllueoce 3ehvery eff~oen~, and lead to dtfferent results 
I~,tethocts RadiolabeIled (~H) preparations (5 ml) of the hydroDhyhc low 
molecular weight hepann revipann (LMWH) and the lipoph~hc ""*'~"t¢ ~'a- 
chtaxel were inlected rote the left anterior descending arte=~, at a treshly 
= T 
i i i ; , 
explantod porcine heart w=th the Intusasleeve I I  A balloon supped pressure 
0t 6 arm and Infus~on pressures of 40, 60, 80 or 100 ps~ were used (N 5 for 
eacrt group) Anenos along w~th sunoundmg myocardmm were harvested 
homogontzod, and aCt=v~ty was m0asured 
Result,~ ~ro showe in the hgure 
For LMWH the ,~onceelrahon i  the arleeal wall was 20 t~mes h~ghef tha:~ 
~e the myocardium For paclitax~l the lacier was 165 
Conclusion Tho charactefl~_t~c~ 0l the delivered drug comnb~ largely t~, 
the delivery ethc=ency Ustng identical mleCfton parameters, drug c'oecenlr'~. 
lions in the arterial wall weld s~gniftc..antly higher for the lipophd~¢ p~rLta=el 
as compared to the hydrophdi¢ LMWH 
~ - ~  Results of Prospective Rlmdomlzed Study o! 
Lo©al Enoxaparln l~ l lven /Versus  Systemic 
Hoparlnlzatlon for NIR St(mr Placement 
R S K=OSZ E Deutsch P Buszman, J Marlin, M M, Rozek, M. flew!ck=, 
P Sewerymak, M Kusmldel, M. Tendera UTHSC at San Antoine, Come/I 
Medical Center, Srte~tan CaKhelegy Centre, Katowfce; Bryn Mawr Ho~p~fat 
Cardiology Institute, interim-It Ministry Hospital Warsaw, Lo~z Medical 
School Poland 
We postulated that local delivery of eooxapann via Transport catheter (LE) 
without full systemic hepanmzatlon, prevents slant thrombosis and may have 
antlprolifefatJve praperlles reducing restenos~s rates Randomization of 1()0 
pts ~nt~ LE and systomte hepanmzatlon (SH) grouPs qs in progress LE group 
received 2500 U Hepaen IV and 10 mg o! enoxapann to the treated s~le 
during predilatlon and SH group 10,000 U Hepann IV, both pnor to NIR stem 
placement. Oata (mean ~ SD) are pre~.Jnted on 66 pts (48 M, 18 F), age 
53 4 ; 8 5 years, 33 pts in LE and 33 in SH group. Baseline ACT's were: 
94 6 .- 40 6 in LE group, 1209 = 48.9 see in SH group (NS). Aller 2.500 U 
of Hepann IV, ACT was 25? 8 -~ 168 3 soc, and after enoxapann ACT was 
2952 = 1683 (NS) Final ACT's were 1798 ~ 106.4 in LE and 360.1 
228 9 sac =n SH (p - 0 001 ) In SH group reference dia was 2 87 ± 0.38 ram. 
post slant MLD rose from 078 ~ 0 33 to 253 ~: 035 ram, and the D$ fell 
from 72 9 .~ 11 1% to 9 t ~ 86% ,both p -~ 0001). In LE group reference 
d,a was 2 99 ~ 042 ram, post steal MLD rose from 0 85 ± 038 mm to 2 57 
0 35 and the DS fell from 71 t -~ 12 6% fo 10.7 ± 6 8% (both p .  0.001 ) 
Acute gatn was t 75 : 0 41 in SH and 1 72 ± 0.50 mm m LE group (NS) 
There was no increase =n the procedure t~me wh=n using local drag delivery; 
/'2 t ; 36 t m~n io LE group vs 670 ~: 358 mm SH group (NS), however 
s,~eaths were removed slgrvficantty eadcer ~n LE group 1105 z 49 0 mm vs 
389 0 : i t33  mm m SH group (p - 0 00t). No death, acute MI, emergenl 
CABG sul0acute slant closure or gram comp{ica!~on5 have occurred m e~ther 
grnup at the brae of procedure and dunng 30 days of follow-up 
Conctus~or~: Results of NIR stem deployment were comparable in I;~3th 
]roups and reflested substast~al cute MLD gain Effective local drug dehvery 
ts suggested since there was no increase ol ACT all~.f e~,apaen, and no 
stent thrombosis had occurred m LE group LE strategy was associated w~h 
earlier aml3u~atlon S~x months anglograph~c lottow-up w~ll be avadable 
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i 1217-591 Assessment of Balloon Angioplasty in Intrastent 
L 
- ~  Restenos fs  With Intra Coronary Ultrasound 
F Sch~ele. N Menoveau A Vufllemenol. S Gupta, DO Zhang, C. Xu, 
J -P Bassand Hdpd." C,a,nf-Jacques. Besan¢on France 
Optimal treatment of restenests occumng after coronary stealing, i5 nat 
yet clear even f ha!loon angToplasty (PTCA) has been demonstrated sate 
and effoent "It-., mechanism of balloon angioplasly ,n mtrr,stent restm'~.,~s 
w3s studl-=d w, senal quantitative corona~' angiography (OCA) and lnlm 
coronary uItrasc: dllCUS)m43pts AIIptsweredTlatedw:thanoncompliant 
balloon inflated ", h~gh pressure ( .15 arm). QCA and ICUS data were 
avadable for all ~ s at stent ~mplantat,on (basal), before (control) and after 
repeat PTCA (tin~:) Minimal lumen diameter (MLD) was assessed with QCA. 
stent cress-sesticnal area, reference and stent lumen area and neointimal 
bssue area (sfen: area lumen area) with ICUS 
A significant ir':rease m MLD and lumen CSA was achieved after rePTCA. 
but lumen size n-mained at a lower level than at stent implantation. Afer 
balloon re-PTCA, there was a s~gnificant increase in steal area (7.6 ± 2.9 vs 
9 0 ~ 2.4 ram) and the neointimal tissue area remained unChanged (3.9 ± 
23 vs 37 ~ 2.4). 
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Bttsnl p Control p Final p 
In) (a) vs (b) (b) (b) v,~ (c) (n) vs (el 
MLO (rnm) 2,3 ~ 0,5 1,1 t 03 1.0 ~ 0,3 
Vosnoinlzo(mm ~) 123 ~ 30 N$ 145 t 3,0 NS 15,1 ~ 3.2 
8tentsro~(mm ~) 7,3 ~L,1,2 N5 7,0t 2,0 90t 24 
Lgfn0nsr@l(nlnl ~) 7,3:k3,2 " 2,8:t~1,4 5,4.~:1,7 
Neo!!~:!~ (am =z) - 3,9 i 2,3 N8 32 t 2,4 
' ~p ~: 0,OSand" '~p ~ 0,001 
We cofloluda that fhe meohafllam o( balloon angtoplaaty in intraafant 
roatenosla la mainly overaxpnnalon of the stunt, moat of the noointlmal tissue 
remaining within the ate°t, 
The RelMIonshlp Between Ultrseound Intenelty 
....... and Thrombolyele 
A, Oahlma, A,F, Bracken ~ , R,F, Zuk 1 , V,E, Oha~nroaolan ~ , M,FI, Mo0ney, 
P,G, Yock, P,J, Flllcgorald, t pharmasontca, 8unnwal@, CA. USA; Stanford 
Unlveml~ ,.qianto~, CA, USA 
i( has I~en damotlatmtod thai high Intensity, Iow,fmquanov ultmaoond oan 
~eiemte thrombotyata, However, the relationship between ultrasound orals, 
eien abAre(~riatloa nd efllolenoy o( thrombga dl~aotufion ia not weft ~ln, 
dlratood, We portonned ultmeound thrombolyata in vitro using a modlliad 
ultmaoun~ generator (Mlaonls aontoator, Mlcrotlp probe) at (mqueneios of 
~0, 41,7 and i~ kH~ and intenaltiee ranging from 0 to 177 Wtem ~ ,Reduction 
of thrombu= weight end fibrin release from thrombua wore moeeurod, 
Rt~u/t: The mlatlonahlp between beam infonaity and reduction o( Ihrom, 
bus w~tght Is shown in the figure below, Fibrin essay showed a similar linear 
relationship, (=0 kH=¢', R ~ 0,83, 82 kH~': R "t 0,84), 
, • 41 ,TkHz 
............... " B2,0 kHz 
0 SO tOO fS0 200 
Intonal~ (W/ore,) 
Conclusion: In the range between 20 to 89. kHz there is a linear relationship 
between ultrasound intensity and thmmbus dissetufton as  assessed by the 
reduction 01 fhrombus weight nnd fibrin release, Those findings may play 
an Important ate in defining the specifications required for a catheter based 
utfrasound fhrombelysts device, 
~ Oats°lion of Fibrous in Atheroaclorotlc cap 
Plaque by (ntravasculsr Ultrasound Using Color 
Mapping Technique of Angle-dependent 
Echo-intena(ty Variation 
1", Him, T, Fujii, H, Nakamura, M, Matsuzaki, Yamaguchi Universi~ Ube, 
~ma~-'~i. Japan 
Background: The fhCkness of fibrous cap is a meier determinant for instabd- 
Ity of atharosclerotle plaque, It has been demonstrated that the infonstty of 
Intravascuter ultrasound (IVUS) becks°alter from fibrous tissue is strongly de, 
pendent on fhe ultrasound besm angle. This study investigated the feasibility 
of a new IVUS color mapping technique representing the angle-dependent 
echo-intensity variation especially in detecting fibrous cap in atherosclerotic 
plaque, 
Methods: Nineteen formalin-fixed nonealclfied human atherosclerotic plaques 
from necropsy were imaged in vitro with a 25 MHz IVUS cathefer, The IVUS 
catheter was moved ccaxially inside the lumen. Then, the degree of change 
in echo-intensity tmeximum minus minimum) was colortzed tar each portion 
in fha plaques. The plaque segments were also examined histologically bv 
Masson's Trichrome stain. 
Results: A clearly-bordered area with large variation in echo-intensity was 
revealed for each plaque surface in the colorized tVUS image. The thickness 
(x:mm) of this area was significantty correlated with that of fibrous cap (y:mm) 
measured tram hls~otoglc slides, as: y = 1.0 × -0.01 (r = 0,81, p < 0,0001), 
The Ftt3nd.Altman analysis also supported the reliability of this method (the 
mean difference = 0,0 :E 0,t am). 
Conclusions: This novel color mapping technique of the echo-intensity 
variation in IVUS provided an accurate representation of the thickness of 
fibrous cap in atheroscleretic plaque. This method may be useful in assessing 
the plaque instability in patients with acute coronary syndrome, 
• Reproducibility and Biologic Variability of 
Volumetric Intravssculsr Ultrasound 
Measurements 
A. Shlran, G.S. Mintz, 1". Klmura, M. Nohuyoshi, B, Oljaua. K.M. Kent. 
A.D. PIchard, L.F, Satler. J,J, Papas, M.B. Leon, Washington Hasp;tel 
Center, Washington, DO, and Kokum MemOrial Hospital Kltakyushu, Japan 
Serial volumetric lntravaacular ultrasound (IVUS) measurements have b~ 
proposed for the detection of athorosoiarotlc plaque prograsaion and mural. 
alon, To snorts the reproducibility and blologto variability of then measure- 
monte, untreated left main coronary arteriee in 10 patien(s wore studied 24 
hra apa~l. All IVUS etudlo# were peffomned with automa(Io (mneflucor pull- 
back @ 0,5 rnm/aeo, An automatta confour det~=llon algorithm was ~ to 
meeauro arian/, lumen, and plaque (seen/~ lumen) volumos (vol, mm ~) over 
7,2 ± 2,5 taro long eogmenla. Plaque bur~on (plaque/artery vol) woo modest 
(33 ± 11%), 
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W~ Conclude: Serial votumetnc IVUS analysis is mp~ble ,  and there 
is only minor short term biologic variability, Serial velumemc IVUS analyms 
should pave useful for studying afhemsc!emsis progression and regressmn. 
~ Novel Mu(tt,Manlpulatab(e Functioned 
Pereutaneous 1Yans|umlnal Coronary Angloscope 
K, Mizuno, S, Ohkuni, T, Imaizumi, 1", Arat, M, Sakurada. Chubs Hokusoh 
Has, teL Nippon Medoal School, Chlbe, Japan 
Background: Clinical use of coronary  angioscope (CAS) is limited partly due 
to good coaxial view cannot be obtained in cuwed cam°e°/arteq/. Themlore. 
we developed a new peroutaneoua transtuminal CAS which has two novel 
functions (1) good torque control (one to one ton:we ratio) and (2) slant msual 
axial tip. 
&~fhods: This angioscopic atheter composed of outer catheter and lnr~er 
angioscopa (1.5 am, 0,6 mm in diameter, mspectivety), The inner angioscepa 
ts able to not only rotate 360 degrees but also move 50 mm along the 
corona°/aden/. The slant visual angle was 30 degrees to design to have 
the highest visualization success rate. We performed comparative study on 
visualization capability of new CAS and commercial available conventional 
monorail type CAS in 10 canine coronep/arteries. CAS was inserted into 
left anterior descending aden/(LAD) or circumflex corona°/aden/(CX) from 
right femoral artery through 8F guide catheter. 
Results: Visualization of who~e inner lumen of CX and distal LAD could not 
be obtained in all cases wilh conventionel CAS. However, good visualizatmn 
of inner lumen of both proximal and distal LAD and CX were obtained in all 
cases with new CAS. No complications were occurred duhng angtoscopy. 
Pathological examination showed no thrombus or intimal exfolistion. 
Conclusion°: This new CA$ is the first one which can obsep, e comnaw 
inner lumen in whole segments completely. T! ~is new CAS can ,emarkably 
improve the efficacy of anglos°epic examination. 
~ Volumetric Plaque by Quantification Intravascular 
Ultrasound: Reproduclbil(ty, Variability and 
Va(idation 
D, Hausmann, L. EI-Ayoubi. M. Storm,, H,-G Wolpers, H. Drexler. Hannover 
Medical School. Hannover. Germany 
Background: Intravascular u'trasound (IVUS) visualizes plaque directly and 
may be used re1 quantification i interventions; the accuracy of IVUS requires 
further evaluation. 
Methods: In viva: tVUS imaging (2,9 F, 30 MHz) was performed in 95 core- 
nan/segments in 30 pts. (28 m, 2 f) with cam°an/disease. After pullback 
#1 (automated. 1,0 am/see), the catheter was removed and repositioned for 
pullback #2. IVUS images were digitized and cross-sections were analyzed 
visually, Parameters were: Plaque volumen and plaque surface area (ves- 
sel surface covered by plaque) within segments (marked by branches). In 
